Overexpression of a human and a fungal ABC transporter similarly suppresses the differentiation defects of a fungal peroxisomal mutant but introduces pleiotropic cellular effects.
Among the peroxisome membrane proteins, some are required for peroxisome biogenesis (e.g. PEX2) while others are not, e.g. ABC (ATP-binding cassette) transporters. Unexpectedly, overproduction of the peroxisomal ABC transporter PMP70 was found to be able to restore peroxisome biogenesis in mammalian pex2 mutant cell lines. In the filamentous fungus Podospora anserina, pex2 mutations not only impair peroxisome biogenesis but also cause a precise cell differentiation defect. Here, we show that both defects are partially suppressed by expression of the human cDNA encoding PMP70. In addition, PMP70 expression causes new developmental defects, different from those induced by pex2 mutations. We also show that overexpression of the P. anserina pABC1 gene, which encodes a peroxisomal ABC transporter, leads to similar effects. Taken together, our results demonstrate that: (i) the genetic relationship between PEX2 and PMP70, initially observed in mammals, has been conserved through evolution; (ii) the cell differentiation defect observed in the P. anserina pex2 mutants is indeed linked to impairment in peroxisome biogenesis; and (iii) unexpected detrimental cellular defects result from overproduction of peroxisomal ABC transporters.